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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2>:M'af shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) The process which forms a predetermined component in the semiconductor chip of a semi-conductor 
wafer, (b) The process which forms the 1st wiring on the principal plane of said semi-conductor wafer, and the 
process which forms the 1st electrode electrically connected with said predetermined component through said 1st 
wiring on the principal plane of the (c) aforementioned semi-conductor wafer, (d) The process which forms a wrap 
inorganic insulator layer for the 1st electrode on the principal plane of said semi-conductor wafer, (e) The process 
which forms the 1st connection hole in the location which laps with said 1st electrode superficially in said inorganic 
insulator layer, (f) The process which forms an organic compound insulator on said inorganic insulator layer, and the 
process which forms the 2nd connection hole in the location which laps with said 1st electrode superficially in the 
(g) aforementioned organic compound insulator, (h) The process which forms the 2nd wiring electrically connected 
with the 1st electrode through said 2nd connection hole on said organic compound insulator, (i) The process which 
forms the 3rd connection hole with which a part of 2nd wiring exposes said 2nd wiring to the insulator layer after 
forming a wrap insulator layer. 0) The process which forms the 2nd electrode to which wiring of the wiring substrate 
is connected in case it connects with said 2nd wiring electrically through said 3rd connection hole and said 
semiconductor chip is mounted in a predetermined wiring substrate, (k) The manufacture approach of the 
semiconductor device characterized by having the process which cuts down a semiconductor chip from said semi- 
conductor wafer after the (aforementioned j) process, and forming said 2nd connection hole so that endocyst may 
be superficially carried out to said 1st connection hole. 

[Claim 2] (a) The process which forms a predetermined component in the semiconductor chip of a semi-conductor 
wafer, (b) The process which forms the 1st wiring on the principal plane of said semi-conductor wafer, and the 
process which forms the 1st electrode electrically connected with said predetermined component through said 1st 
wiring on the principal plane of the (c) aforementioned semi-conductor wafer, (d) The process which forms a wrap 
inorganic insulator layer for said 1st electrode on the principal plane of said semi-conductor wafer, (e) The process 
which forms the 1st connection hole in the location which laps with said 1st electrode superficially in said inorganic 
insulator layer, (f) The process which forms an organic compound insulator on said inorganic insulator layer, and the 
process which forms the 2nd connection hole in the location which laps with said 1st electrode superficially in the 
(g) aforementioned organic compound insulator, (h) The process which forms the 2nd wiring electrically connected 
with the 1st electrode through said 1st connection hole and the 2nd connection hole on said organic compound 
insulator, (i) The process which forms the 3rd connection hole with which a part of 2nd wiring exposes said 2nd 
wiring to the insulator layer after forming a wrap insulator layer. 0) The process which forms the 2nd electrode to 
which wiring of the wiring substrate is connected in case it connects with said 2nd wiring electrically through said 
3rd connection hole and said semiconductor chip is mounted in a predetermined wiring substrate, (k) The 
manufacture approach of the semiconductor device characterized by having the process which cuts down a 
semiconductor chip from said semi-conductor wafor after the (aforementioned j) process, and forming said 2nd 
connection hole so that said 1st connection hole may be connoted superficially. 

[Claim 3] The manufecture approach of the semiconductor device characterized by forming the 1st connection hole 
on the occasion of the formation process of said 1st connection hole in the manufacture approach of a 
semiconductor device according to claim 2 so that the cross-section configuration of the side face of said 1st 
connection hole may become forward tapered shape-like. 

[Claim 4] The manufacture approach of the semiconductor device characterized by forming the 2nd connection hole 
on the occasion of the formation process of said 2nd connection hole in the manufacture approach of a 
semiconductor device according to claim 1. 2, or 3 so that the cross-section configuration of the side foce of said 
2nd connection hole may become forward tapered shape-like. 

[Claim 5] The predetermined component formed in the semi-conductor substrate which constitutes a 
semiconductor chip, and the 1st wiring formed on said semi-conductor substrate. The 1st electrode electrically 
connected with said predetermined component through said 1st wiring. It is formed on said semi-conductor 
substrate. Said 1st electrode A wrap inorganic insulator layer. The 1st connection hole formed so that said a part of 
1st electrode might be exposed to said inorganic insulator layer. The organic compound insulator deposited on said 
inorganic insulator layer on the occasion of the condition of the semi-conductor wafer before separating into said 
semiconductor chip. So that said 1st electrode may be exposed to said organic compound insulator in the case of 
the condition of the semi-conductor wafer before separating into said semiconductor chip And the 2nd connection 
hole formed so that endocyst might be superficially carried out to said 1st connection hole. The 2nd wiring which 
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was formed on said organic compound insulator and was electrically connected with said 1st electrode through said 
2nd connection hole on the occasion of the condition of the semi-conductor wafer before separating into said 
semiconductor chip, The 3rd connection hole formed so that a part of 2nd wiring might expose said 2nd wiring to a 
wrap insulator layer in the case of the condition of the semi-conductor wafer before separating into said 
semiconductor chip. It is formed in the case of the condition of the semi-conductor wafer before separating Into 
said semiconductor chip. The semiconductor device characterized by having the 2nd electrode to which wiring of 
the wiring substrate is connected in case it connects with said 2nd wiring electrically through said 3rd connection 
hole and said semiconductor chip is mounted in a predetermined wiring substrate. 

[Claim 6] The semiconductor device characterized by being covered with the organic compound insulator in said 2nd 
connection hole in a semiconductor device according to claim 5 so that said inorganic insulator layer may not be 
exposed. 

[Claim 7] The predetermined component formed in the semi-conductor substrate which constitutes a 
semiconductor chip, and the 1st wiring formed on said semi-conductor substrate. The 1st electrode electrically 
connected with said predetermined component through said 1st wiring. It is formed on said semi-conductor 
substrate. Said 1st electrode A wrap inorganic insulator layer, The 1st connection hole formed so that said a part of 
1st electrode might be exposed to said inorganic insulator layer. The organic compound insulator deposited on said 
inorganic insulator layer on the occasion of the condition of the semi-conductor wafer before separating into said 
semiconductor chip. So that said 1st electrode may be exposed to said organic compound insulator in the case of 
the condition of the semi-conductor wafer before separating into said semiconductor chip And the 2nd connection 
hole formed so that said 1st connection hole might be connoted superficially. The 2nd wiring which was formed on 
said organic compound insulator and was electrically connected with said 1st electrode through said 1st connection 
hole and the 2nd connection hole on the occasion of the condition of the semi-conductor wafer before separating 
into said semiconductor chip, The 3rd connection hole formed so that a part of 2nd wiring might expose said 2nd 
wiring to a wrap insulator layer in the case of the condition of the semi-conductor wafer before separating into said 
semiconductor chip, It is formed in the case of the condition of the semi-conductor wafer before separating into 
said semiconductor chip. The semiconductor device characterized by having the 2nd electrode to which wiring of 
the wiring substrate is connected in case it connects with said 2nd wiring electrically through said 3rd connection 
hole and said semiconductor chip is mounted in a predetermined wiring substrate. 

[Claim 8] The semiconductor device characterized by the cross-section configuration of the side face of said 1st 
connection hole being a forward tapered shape-like in a semiconductor device according to claim 7. 
[Claim 9] The semiconductor device characterized by the cross-section configuration of the side face of said 2nd 
connection hole being a forward tapered shape-like in a semiconductor device given in any 1 term of claims 5-8. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the semiconductor device using the wafer process 
package (Wafer Process Package;WPP) technique of unifying a wafer process (last process) and a package process 
(back process), bundling up to the semiconductor chip of plurality with the condition of a semi-conductor wafer 
about a semiconductor device and its manufecturing technology, and giving a package process, and its manufacture 
approach, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] The WPP technique which this invention person examined has the structure called for 
example, a rewiring mold. A rewiring mold is the structure which carried out the package process according to the 
rewiring process, without using closure resin. This rewiring is wiring which connects electrically the external terminal 
(the so-called bonding pad) of a semiconductor chip, and mounting electrodes, such as a bump electrode for 
mounting a semiconductor chip on a predetermined wiring substrate. The thing whose rewiring is the need is for 
taking the acljustment on the dimension of the external terminal by which a *♦ rule is carried out to the dimension of 
a wafer process, and the mounting electrode by which a rule is carried out to the dimension of a package 
process. That is. since the *♦ rule of the dimensions (a dimension, contiguity spacing, etc. of the electrode itself) of 
a mounting electrode is carried out to the dimension by the side of the above-mentioned wiring substrate, a big 
dimension is more relatively [ than the dimensions (a dimension, contiguity spacing, etc. of the terminal itself) of the 
external terminal by which a ** rule is carried out to a wafer process ] needed. For this reason, an external terminal 
cannot be used for a mounting electrode as it is. Then, a mounting electrode is arranged at the comparatively large 
free area of a semiconductor chip. For this reason, rewiring which ties an external terminal and a mounting electrode 
is needed. An example of the rewiring structure which this invention person examined is as follows. On the semi- 
conductor substrate, the 1st insulator layer of a wrap is formed in the external terminal. As for this 1st insulator 
layer, it comes to carry out the volume of the organic compound insulator on an inorganic insulator layer. The 1st 
connection hole with which that external terminal is exposed is punched in this external terminal at the 1st insulator 
layer of a wrap. The end of rewiring is electrically connected to the external terminal through the 1 st connection 
hole. The rewiring is pulled out on the 1st insulator layer. Rewiring pulled out on the 1st insulator layer is covered by 
the 2nd insulator layer. The 2nd connection hole which a part of rewiring on the 1st insulator layer exposes is 
formed in this 2nd insulator layer. It connects with a bump substrate metal layer electrically through the 2nd 
connection hole, and a part of the rewiring is electrically connected with the bump electrode through this.' 
[0003] In addition, about the manufacturing technology which unified such a wafer process and the package process, 
Nikkei Business Publications, August 1, 1998 issue, and ''Nikkei micro device August 1998 issue'' p42-p71 have a 
publication, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the WPP technique which the above-mentioned this 
invention person examined, this invention person found out that the following technical problems occurred. 
[0005] That is. it is the problem which the step coverage of rewiring in the 1st connection hole deteriorates, and a 
poor open circuit of rewiring produces. According to an artificer's examination result, that the poor open circuit 
arises has the following two kinds. As a result of an undercut's (configuration's which retreats to the method of 
outside gradually as the cross-section configuration approaches an external terminal's) producing the 1st at the 
edge of the inorganic insulator layer exposed to the connection hole in the cross-section configuration of the 1st 
connection hole, the step coverage of rewiring deteriorates. As a result of the edge of the inorganic insulator layer 
which exposes the 2nd from the connection hole in the cross-section configuration of the 1 st connection hole 
retreating rather than the edge of an organic compound insulator, the step coverage of rewiring deteriorates. 
[0006] The purpose of this invention is in the semiconductor device which used the WPP technique to offer the 
technique which can raise the step coverage nature of rewiring in the connection hole which connects an external 
terminal and rewiring. 

[0007] Moreover, the purpose of this invention is to offer the technique which raises the dependability of the 
semiconductor device which used the WPP technique and which can be carried out. 
[0008] Moreover, the purpose of this invention is to offer the technique which can raise the yield of a 
semiconductor device which used the WPP technique. 

[0009] The other purposes and the new description will become clear from description and the accompanying 
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drawing of this specification along [ said ] this invention. 
[0010] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[001 1] Namely, the process at which this invention forms a predetermined component in the semiconductor chip of 
(a) semi-conductor wafer, (b) The process which forms the 1st wiring on the principal plane of said semi-conductor 
wafer, and the process which forms the 1st electrode electrically connected with said predetermined component 
through said 1st wiring on the principal plane of the (c) aforementioned semi-conductor wafer, (d) The process 
which forms a wrap inorganic insulator layer for the 1st electrode on the principal plane of said semi-conductor 
wafer, (e) The process which forms the 1 st connection hole in the location which laps with said 1 st electrode 
superficially in said inorganic insulator layer, (f) The process which forms an organic compound insulator on said 
inorganic insulator layer, and the process which forms the 2nd connection hole in the location which laps with said 
1st electrode superficially in the (g) aforementioned organic compound insulator, (h) The process which forms the 
2nd wiring electrically connected with the 1st electrode through said 2nd connection hole on said organic compound 
insulator, (i) The process which forms the 3rd connection hole with which a part of 2nd wiring exposes said 2nd 
wiring to the insulator layer after forming a wrap insulator layer, G) The process which forms the 2nd electrode to 
which wiring of the wiring substrate is connected in case it connects with said 2nd wiring electrically through said 
3rd connection hole and said semiconductor chip is mounted in a predetermined wiring substrate, (k) It has the 
process which cuts down a semiconductor chip from said semi-conductor wafer after the (aforementioned j) 
process, and said 2nd connection hole is formed so that endocyst may be carried out to said 1st connection hole. 
[0012] Moreover, the process at which this invention forms a predetermined component in the semiconductor chip 
of (a) semi-conductor wafer, (b) The process which forms the 1st wiring on the principal plane of said semi- 
conductor wafer, and the process which forms the 1st electrode electrically connected with said predetermined 
component through said 1st wiring on the principal plane of the (c) aforementioned semi-conductor wafer, (d) The 
process which forms a wrap inorganic insulator layer for said 1st electrode on the principal plane of said semi- 
conductor wafer, (e) The process which forms the 1st connection hole in the location which laps with said 1st 
electrode superficially in said inorganic insulator layer, (f) The process which forms an organic compound insulator 
on said inorganic insulator layer, and the process which forms the 2nd connection hole in the location which laps 
with said 1st electrode superficially in the (g) aforementioned organic compound insulator, (h) The process which 
forms the 2nd wiring electrically connected with the 1st electrode through said 1st connection hole and the 2nd 
connection hole on said organic compound insulator, (i) The process which forms the 3rd connection hole with which 
a part of 2nd wiring exposes said 2nd wiring to the insulator layer after forming a wrap insulator layer, G) The 
process which forms the 2nd electrode to which wiring of the wiring substrate is connected in case it connects with 
said 2nd wiring electrically through said 3rd connection hole and said semiconductor chip is mounted in a 
predetermined wiring substrate, (k) It has the process which cuts down a semiconductor chip from said semi- 
conductor wafer after the (aforementioned j) process, and said 2nd connection hole is formed so that said 1st 
connection hole may be connoted superficially. 

[0013] Moreover, after this invention forms said 1st connection hole after forming said inorganic insulator layer, and 
rt forms said organic compound insulator after that, it forms said 2nd connection hole. 

[0014] Moreover, after this invention forms said organic compound insulator after forming said inorganic insulator 
layer, and it forms said 2nd connection hole after that, it forms said 1 st connection hole. 

[0015] Moreover, the predetermined component formed in the semi-conductor substrate with which this invention 
constitutes a semiconductor chip. The 1 st wiring formed on said semi-conductor substrate, and the 1st electrode 
electrically connected with said predetermined component through said 1st wiring, It is formed on said semi- 
conductor substrate. Said 1st electrode A wrap inorganic insulator layer. The 1st connection hole formed so that 
said a part of 1st electrode might be exposed to said inorganic insulator layer. The organic compound insulator 
deposited on said inorganic insulator layer on the occasion of the condition of the semi-conductor wafer before 
separating into said semiconductor chip. So that said 1 st electrode may be exposed to said organic compound 
insulator in the case of the condition of the semi-conductor wafer before separating into said semiconductor chip 
And the 2nd connection hole formed so that endocyst might be superficially carried out to said 1st connection hole. 
The 2nd wiring which was formed on said organic compound insulator and was electrically connected with said 1st 
electrode through said 2nd connection hole on the occasion of the condition of the semi-conductor wafer before 
separating into said semiconductor chip. The 3rd connection hole formed so that a part of 2nd wiring might expose 
said 2nd wiring to a wrap insulator layer in the case of the condition of the semi-conductor wafer before separating 
into said semiconductor chip. In case it is formed in the case of the condition of the semi-conductor wafer before 
separating into said semiconductor chip, and it connects with said 2nd wiring electrically through said 3rd 
connection hole and said semiconductor chip is mounted in a predetermined wiring substrate, it has the 2nd 
electrode to which wiring of the wiring substrate is connected. 

[0016] Furthermore, the predetermined component formed in the semi-conductor substrate with which this 
invention constitutes a semiconductor chip. The 1st wiring formed on said semi-conductor substrate, and the 1st 
electrode electrically connected with said predetermined component through said 1st wiring. It is formed on said 
semi-conductor substrate. Said 1 st electrode A wrap inorganic insulator layer. The 1 st connection hole formed so 
that said a part of 1st electrode might be exposed to said inorganic insulator layer. The organic compound insulator 
deposited on said inorganic insulator layer on the occasion of the condition of the semi-conductor wafer before 
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separating into said semiconductor chip. So that said 1st electrode may be exposed to said organic compound 
insulator in the case of the condition of the semi-conductor wafer before separating into said semiconductor chip 
And the 2nd connection hole formed so that said 1st connection hole might be connoted superficially. The 2nd 
wiring which was formed on said organic compound insulator and was electrically connected with said 1st electrode 
through said 1st connection hole and the 2nd connection hole on the occasion of the condition of the semi- 
conductor wafer before separating into said semiconductor chip. The 3rd connection hole formed so that a part of 
2nd wiring might expose said 2nd wiring to a wrap insulator layer in the case of the condition of the semi-conductor 
wafer before separating into said semiconductor chip, In case it is formed in the case of the condition of the semi- 
conductor wafer before separating into said semiconductor chip, and it connects with said 2nd wiring electrically 
through said 3rd connection hole and said semiconductor chip is mounted in a predetermined wiring substrate, it has 
the 2nd electrode to which wiring of the wiring substrate is connected. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based on 
a drawing. In addition, what has the same function in the complete diagram for explaining the gestalt of operation 
attaches the same sign, and explanation of the repeat is omitted. 

[0018] (Gestalt 1 of operation) The WPP technique of bundling up to the semiconductor chip of plurality with the 
condition of for example, a semi-conductor wafer, and giving a package process is used for the semiconductor 
device of the gestalt 1 of this operation. In addition, the package process said here is the process after forming an 
external terminal (bonding pad), and says even the formation process of the electrode (the below-mentioned bump 
electrode) for connecting a semiconductor chip to a predetermined wiring substrate. 

[0019] Drawing 1 is the whole semiconductor chip 1 top view which constitutes the semiconductor device. Is of 
semi-conductor substrates which constitute a semiconductor chip 1 It consists of wafers, such as single crystal 
silicon formed in the shape of a flat-surface rectangle. For example, to the principal plane For example, DRAM 
(Dynamic RandomAccess Memory), Memory circuits, such as SRAM (Static Random Access Memory) or a flash 
memory (EEPROM;Electric Erasable and Programmable Read Only Memory), The circuit of the mixed-loading mold 
which has established a logical circuit, or the above-mentioned memory circuit and logical circuits, such as a 
microprocessor, in the Is of the same semi-conductor substrates is formed. 

[0020] In the center of a principal plane of a semiconductor chip 1 (center of the cross direction of a semiconductor 
chip 1). two or more external terminals (the 2nd electrode) 2 are arranged for every predetermined spacing along 
with the longitudinal direction of a semiconductor chip 1. The external terminal 2 is the drawer electrode of the 
above-mentioned circuit, and is formed in the wafer process. In addition, the wafer process said here means a 
process until it will be in the condition which the external terminal 2 is formed and can inspect the electrical 
characteristics of each semiconductor chip in a semi-conductor wafer, after forming a component and wiring (1st 
wiring) in a semi-conductor wafer. 

[0021] The end of rewiring (2nd wiring) 3 is electrically connected to each external terminal 2. The other end of this 
rewiring 3 is prolonged along the direction of a long side from the center of a semiconductor chip 1, and land 3a is 
formed in that other end. Land 3a is regularly located in a line with the principal plane of a semiconductor chip 1, 
and is distributed. The diameter of each land 3a is formed with the bigger dimension than the width of face of other 
parts of rewiring 3. and the bump electrode (the 2nd electrode) 4 is formed in the condition of having connected 
with the land 3a electrically. The bump electrode 4 is formed with the big dimension (the dimension and contiguity 
spacing of bump electrode 4 the very thing) more relatively than the above-mentioned external terminal 2. A 
semiconductor chip 1 is mounted on a predetermined wiring substrate with the bump electrode 4. And the external 
terminal 2 of a semiconductor chip 1 and wiring of the above-mentioned predetermined wiring substrate are 
mutually connected electrically through the bump electrode 4. That is. the semiconductor device of the gestalt 1 of 
this operation is a semiconductor device of for example. CSP (Chip Size Package) structure. 
[0022] Drawing 2 is the important section sectional view of the semiconductor chip 1 of drawing 1 . Moreover, 
drawing 3 is the sectional view which extracted a part for the connection pore in the external terminal of drawing 2 . 
In addition, it is not illustrated by drawing 2 although the component for forming the above-mentioned circuit is 
formed in the principal plane of Is of semi-conductor substrates. 

[0023] The interlayer insulation film 5 is formed on the principal plane of Is of semi-conductor substrates. It 
consists of silicon oxide film and, as for the Interlayer Insulation film 5. the above-mentioned external terminal 2 Is 
formed in the top face. The external terminal 2 consists of an aluminum and aluminum-copper alloy, an aluminum- 
silicon alloy, or an aluminum-copper-silicon alloy. In addition, the external terminal 2 is electrically connected with 
the component of the principal plane of 1 s of semi-conductor substrates through wiring (1 st wiring) formed into the 
inteHayer insulation film 5. 

[0024] Moreover, the inorganic Insulator layer 6 Is formed on the interlayer Insulation film 5, and the top face and 
side face near the periphery of the external terminal 2 are covered with this. The Inorganic insulator layer 6 Is film 
equivalent to the so-called surface protective coat which mainly protects wiring (the external terminal 2 is included) 
from moisture, the open air. etc., for example, it consists of a cascade screen which comes to cover a silicon nitride 
film on the simple substance film of the silicon oxide film, or the silicon oxide film, and the thickness is about 1.6 
micrometers. Connection hole (1st connection hole) 7a is punched at this inorganic insulator layer 6. and the top 
face of the external terminal 2 is exposed from that connection hole 7a. The cross-section configuration of the edge 
of the inorganic insulator layer 6 in connection hole 7a Is formed for example. In the shape of a back taper. That is. 
it Is formed so that the path of connection hole 7a may follow for approaching the external terminal 2 (lower part of 
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drawing 2 ) and may turn into a m^or diameter gradually. In addition, although the cross-section configuration of 
connection hole 7a formed in the inorganic insulator layer 6 tends to become back taper-like, this back taper is not 
what was made into intentionally, and it Is shown especially in order to explain the effectiveness of the gestalt 1 of 
this operation. 

[0025] The organic compound insulator 8 is formed on the inorganic insulator layer 6. An organic compound insulator 
8 consists of resin of for example, a polyimide system, and has the function which eases the thermal stress between 
a semiconductor chip 1 and the wiring substrate which mounts this. The thickness of an organic compound insulator 
8 is about 5 micrometers. Connection hole (2nd connection hole) 7b is punched so that it may lap with the above- 
mentioned connection hole 7a superficially (endocyst is superficially carried out to connection hole 7a like), and the 
top face of the external terminal 2 is exposed to the organic compound Insulator 8 from there. 
[0026] However, it sets in the gestalt 1 of this operation, the edge of the Inorganic insulator layer 6 in connection 
hole 7a is covered with an organic compound insulator 8. and the edge of the inorganic insulator layer 6 is exposed 
in connection hole 7b. That is. although the superficial center position of the connection holes 7a and 7b is in 
agreement, as shown in drawing 3 (a) and (b). it is formed so that the direction of the flat-surface dimension a of 
connection hole 7b may become smaller than the flat-surface dimension B of connection hole .7a. and the flat- 
surface location of the edge of the connection holes 7a and 7b is in agreement therefore, even if the cross-section 
configuration of the edge of the inorganic insulator layer 6 in connection hole 7a is a back taper-like, it covers to an 
organic compound insulator 8 — having — especially — a problem — or it is not necessary to obtain that the 
inorganic insulator layer 6 will be able to be deleted too much, to be at the time of connection hole 7b formation, 
and to take a problem [ like ] into consideration As for the difference with the above-mentioned flat-surface 
dimensions B and A, it is more desirable than the thickness of the Inorganic insulator layer 6 that it is size. 
Moreover, in the gestalt 1 of this operation, the cross-section configuration of the organic compound insulator 8 in 
connection hole 7b is formed in the shape of a forward tapered shape. That is. it is formed so that the flat-surface 
dimension a of connection hole 7b may follow for separating from the external terminal 2 (upper part of drawing 2 ) 
and may serve as a m^or diameter gradually. 

[0027] The above-mentioned rewiring 3 is formed on the organic compound insulator 8. Rewiring 3 consists of 
copper or a copper alloy, and the end is electrically connected with the external terminal 2 through connection hole 
7b. In the gestalt 1 of this operation, since connection hole 7b is formed in the shape of a forward tapered shape as 
described above, and the edge of the inorganic insulator layer 6 is not exposed to the interior, the step coverage of 
the rewiring 3 in connection hole 7b can be raised. For this reason, the incidence rate of a poor open circuit of 
rewiring 3 can be reduced. Therefore, it becomes possible to raise the dependability and the yield of a 
semiconductor device. 

[0028] Moreover, an organic compound insulator 9 accumulates on an organic compound insulator 8, and rewiring 3 
is covered with this. This organic compound insulator 9 consists of resin of for example, a polyimide system, and has 
the function which eases the thermal stress of a semiconductor chip 1 and the wiring substrate which mounts this. 
[0029] The connection hole (3rd connection hole) 10 and opening 11 are formed in the organic compound insulator 
9. The other end of rewiring 3 is exposed from the connection hole 10. From opening 11. rewiring 3 upper part of the 
external terminal 2 is exposed. The connection hole 10 and the cross-section configuration of opening 11 have also 
become forward tapered shape-like. On the organic compound insulator 9. the substrate metal membranes 1 2a and 
12b are formed. It comes to put chromium, nickel, copper, and gold from a lower layer, and these substrate metal 
membranes 12a and 12b are electrically connected with rewiring 3 through the connection hole 10 and opening 11, 
respectively. One substrate metal membrane 12a is a part equivalent to the above-mentioned land 3a, for example, 
it is formed in a flat-surface circle configuration, and the flat-surface dimension is formed so that it may become 
larger than the width efface of rewiring 3. On this substrate metal membrane 12a. the bump electrode 4 which 
consists of lead-tin solder is formed. The diameter of the bump electrode 4 is about 260 micrometers. 
[0030] Next, an example of the manufacture approach of the semiconductor device in the gestalt 1 of this operation 
is explained. 

[0031] Drawing 4 shows the important section sectional view of Is of semi-conductor substrates in that production 
process (sheet metal of the semi-conductor of an approximate circle configuration called a semi-conductor wafer in 
this phase). The component for forming the above-mentioned circuit is already formed in Is of semi-conductor 
substrates. On the principal plane of Is of semi-conductor substrates, the interlayer insulation film 5 which consists 
of silicon oxide film is formed by the CVD method etc. On this interlayer insulation film 5. the external terminal 2 
which consists of an aluminum and aluminum-copper alloy, an aluminum-silicon alloy, or an aluminum-copper-silicon 
alloy is formed, the conductor with which this external terminal 2 consists of the above-mentioned ingredient — 
after forming the film on an interlayer insulation film 5 by the sputtering method etc., it is formed by carrying out 
patterning of this with a usual photolithography technique and a usual dry etching technique. 

[0032] First after forming the insulator layer which consists for example, of silicon oxide film with the CVD method 
using TEOS (Tetraethoxysilane) gas etc. on such an interlayer insulation film 5. the inorganic insulator layer 6 is 
formed by forming a silicon nitride film with a CVD method etc. on it further, and connection hole 7a is further 
punched at the inorganic insulator layer 6 by carrying out patterning with a usual usual photolithography technique 
and a usual usual dry etching technique. From connection hole 7a. a part of top face of the external terminal 2 is 
exposed. Under the present circumstances, it is satisfactory especially even if the cross-section configuration of 
connection hole 7a becomes back taper-like in the gestalt 1 of this operation. 

[0033] Then, as shown in drawing 5 , after depositing the organic compound insulator 8 which consists of resin of a 
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polyimide system by the rotation applying method etc. on the inorganic insulator layer 6, connection hole 7b is 
punched by the wet etching method etc. Although a part of top face of external terminal 7a is exposed from 
connection hole 7b, the edge of the inorganic insulator layer 6 is not exposed. That Is, the edge of the Inorganic 
insulator layer 6 is covered with the organic compound insulator 8 in connection hole 7b. Moreover, the cross- 
section configuration of connection hole 7b is formed in the shape of a forward tapered shape, then, the conductor 
which consists of copper or a copper alloy on an organic compound insulator 8 — after depositing the film by the 
sputtering method etc.. as shown in drawing 6 , rewiring 3 is formed by carrying out patterning of this with a usual 
photolithography technique and a usual dry etching technique. 

[0034] Subsequently, as shown in drawing 7 . after depositing the organic compound insulator 9 which consists of 
resin of a polyimide system by the rotation applying method etc.. it forms on an organic compound insulator 8. and 
the connection hole 10 and opening 11 are formed in the organic compound insulator 9 by the wet etching method 
etc. Then, after depositing chromium, nickel, copper, and gold by the sputtering method etc. sequentially from a 
lower layer, for example, by carrying out patterning of this with a usual photolithography technique and a usual dry 
etching technique, the substrate metal membranes 12a and 12b are formed, and drawing 1 and the bump electrode 4 
shown in 2 are formed further. Then, each semiconductor chip is cut down from Is (semi-conductor wafer) of semi- 
conductor substrates, and drawing 1 and the semiconductor chip 1 shown in 2 are obtained. 
[0035] (Gestalt 2 of operation) In the gestalt 2 of this operation, as shown in drawing 8 (a) - (c), the flat-surface 
dimension a of connection hole 7b punched at the organic compound Insulator 8 is larger than the flat-surface 
dimension B of connection hole 7a punched at the inorganic insulator layer 6, and the edge of the Inorganic insulator 
layer 6 is exposed from connection hole 7b. As for the flat-surface dimension a in this case, and the difference of B. 
it is more desirable than thickness extent of the inorganic insulator layer 6. or it to become large. In the gestalt 2 of 
this operation, the standup condition of the side face of the connection holes 7a and 7b which connect rewiring 3 
and the external terminal 2 separates to two steps, and Is gently-sloping. Moreover, the edge of the inorganic 
Insulator layer 6 in connection hole 7a does not retreat rather than the edge of the organic compound insulator 8 in 
connection hole 7b. Namely, the path of connection hole 7a will not be in the condition of becoming large from the 
path of connection hole 7b. Therefore, since the step coverage of the rewiring 3 within connection hole 7a and 7b 
can be raised, the incidence rate of a poor open circuit of rewiring 3 can be reduced. Therefore, It becomes possible 
to raise the dependability and the yield of a semiconductor device. Since structures other than this are the same as 
the gestalt 1 of said operation, explanation is omitted. In addition, drawing 8 (a) is an important section sectional 
view In the production process of a semiconductor device (before a bump electrode formation process). 
[0036] Next, an example of the manufacture approach of the semiconductor device of the gestalt 2 of this operation 
is explained. First, as shown in drawing 9 (a), said Inorganic Insulator layer 6 is deposited on an Interlayer insulation 
film 5 like the gestalt 1 of said operation. Thereby, it is a wrap about the front face (a side face and top face) of the 
external terminal 2. Then, like the gestalt 1 of said operation, as shown in drawing 9 (b). after forming an organic 
compound Insulator 8 on the inorganic insulator layer 6, connection hole 7b is punched at the organic compound 
insulator 8. The cross-section configuration of this connection hole 7b Is formed In the shape of a forward tapered 
shape. In this phase, the external terminal 2 is not exposed from connection hole 7b, but the inorganic insulator 
layer 6 is exposed. Then, as shown in drawing 8 (a), connection hole 7a is formed in the Inorganic insulator layer 6 
with a usual photolithography technique and a usual dry etching technique. Under the present circumstances, it is 
made for the flat-surfece dimension B of connection hole 7a to become smaller than the flat-surface dimension a of 
connection hole 7b. From this connection hole 7a. a part of top face of the external terminal 2 is exposed. Thus, 
after exposing the external terminal 2. rewiring 3 is formed like the gestalt 1 of said operation. In addition, except 
this, since it is the same as the gestalt 1 of said operation, explanation is omitted. 

[0037] Moreover, It can also be performed as follows. First, as shown in drawing 10 (a), after depositing said 
inorganic insulator layer 6 on an interlayer insulation film 5 and covering the front face (a side face and top face) of 
the external terminal 2 like the gestalt 1 of said operation, connection hole 7a is formed in the inorganic insulator 
layer 6 with a usual photolithography technique and a usual dry etching technique. From this connection hole 7a, a 
part of top face of the external terminal 2 is exposed. Then, like the gestalt 1 of said operation, as shown in drawing 
10 (b), after forming an organic compound insulator 8 in the principal plane upper part of the semi-conductor 
substrate 1, connection hole 7b is punched at the organic compound insulator 8. The cross-section configuration of 
connection hole 7b is formed in the shape of a forward tapered shape. Under the present circumstances, it is made 
for the flat-surface dimension a of connection hole 7b to become larger than the flat-surface dimension B of 
connection hole 7a. Then, as shown in drawing 8 (a), rewiring 3 is formed like the gestalt 1 of said operation. In 
addition, except this, since it is the same as the gestalt 1 of said operation, explanation Is omitted. 
[0038] (Gestalt 3 of operation) In the gestalt 3 of this operation, in case a connection hole is punched at said 
inorganic insulator layer, it is performed as follows. First, as shown in drawing 11 (a), the photoresist film 13 for 
connection hole formation is formed on the inorganic insulator layer 6. A connection hole formation field is exposed 
to the photoresist film 13, and an opening pattern with which the other field is covered is formed in it. Here, the 
cross-section configuration of the opening pattern Is formed in the shape of a forward tapered shape. Then, etching 
removal of the Inorganic insulator layer 6 exposed from the photoresist film 13 by anisotropy dry etching processing 
etc. is carried out by using the photoresist film 13 as an etching mask, and connection hole 7a which a part of top 
face of the external terminal 2 exposes is punched. Under the present circumstances, if the cross-section 
configuration of the opening pattern of the photoresist film 13 has become forward tapered shape-like, the cross- 
section configuration of connection hole 7a punched at the inorganic insulator layer 6 will also serve as a forward 
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tapered shape, the direction in which the path of connection hole 7a spreads superficially in connection with it also 
in the lower layer inorganic insulator layer 6 although the diameter of opening of an opening pattern spreads since, 
as for this, etching removal also of the photoresist film 13 is gradually carried out from a thin place on the occasion 
of this dry etching processing — and as a result of carrying out etching removal gradually with delay in time for 
every dimension of that path, the cross section of connection hole 7a also becomes forward tapered shape-tike. 
[0039] Thus, after punching connection hole 7a, the photoresist film 13 is removed. Then, as shown in drawing 1 1 
(b), after depositing an organic compound insulator 8 and punching connection hole 7b like the gestalten 1 and 2 of 
said operation at the organic compound insulator 8, rewiring 3 is formed like the gestalten 1 and 2 of said operation. 
In the gestalt 3 of this operation, the step coverage of the rewiring 3 in connection hole 7a can be further raised by 
forming the cross-section configuration of connection hole 7a punched at the inorganic insulator layer 6 in the 
shape of a forward tapered shape. Except this, since it is the same as the gestalten 1 and 2 of said operation, 
explanation is omitted. In addition, drawing 1 1 (b) is an important section sectional view in the production process of 
a semiconductor device (before a bump electrode formation process). 

[0040] (Gestalt 4 of operation) In the gestalt 4 of this operation, as shown in drawing 1 2 , the cross-section 
configuration of connection hole 7a which constituted the insulator layer between the external terminal 2 and 
rewiring 3 only from an inorganic insulator layer 6, and was punched at the inorganic insulator layer 6 is made into 
the shape of a forward tapered shape. From connection hole 7a, the top face of the external terminal 2 part is 
exposed, and the external terminal 2 and rewiring 3 are electrically connected through here. Also in this case, the 
step coverage of the rewiring 3 in connection hole 7a can be raised like the gestalten 1-3 of said operation, 
moreover, lose the formation process of an organic compound insulator 8 — simplification of a process is attained 
by that of **. In order to make the cross-section configuration of this connection hole 7a into the shape of a 
forward tapered shape, it is good to use the approach of the gestalt 3 said operation. Except this, since it is the 
same as the gestalten 1-3 of said operation, explanation is omitted. In addition, drawing 12 is an important section 
sectional view in the production process of a semiconductor device (before a bump electrode formation process). 
[0041] (Gestalt 5 of operation) In the gestalt 5 of this operation, as shown in drawing 1 3 . the cross-section 
configuration of connection hole 7b which constituted the insulator layer between the external terminal 2 and 
rewiring 3 only from an organic compound insulator 8, and was punched at the organic compound insulator 8 is made 
into the shape of a forward tapered shape. From connection hole 7b, the top face of the external terminal 2 part is 
exposed, and the external terminal 2 and rewiring 3 are electrically connected through here. Also in this case, the 
step coverage of the rewiring 3 in connection hole 7b can be raised like the gestalten 1-3 of said operation, 
moreover, lose the formation process of the inorganic insulator layer 6 — simplification of a process is attained by 
that of Except this, since it is the same as the gestalten 1-3 of said operation, explanation is omitted. In 
addition, drawing 13 is an important section sectional view in the production process of a semiconductor device 
(before a bump electrode formation process). 

[0042] (Gestalt 6 of operation) In the gestalt 6 of this operation, as shown in drawing 14 , the connection hole seven 
al which constituted the insulator layer between the external terminal 2 and rewiring 3 from inorganic insulator 
layers 6 and 14, and was punched at the inorganic insulator layers 6 and 14, and the cross-section configuration of 
seven a2 are made into the shape of a forward tapered shape. The inorganic insulator layer 14 consists of a cascade 
screen which comes to deposit a silicon nitride film on the simple substance film of for example, the silicon oxide 
film, or the silicon oxide film, and has the function which mainly eases the thermal stress between a semiconductor 
chip 1 and the wiring substrate which mounts this. That is, the inorganic insulator layer 14 mainly has the stress 
relaxation function. From the connection hole seven al and seven a2. the top face of the external terminal 2 part is 
exposed, and the external terminal 2 and rewiring 3 are electrically connected through here. Also in this case, the 
step coverage of the connection hole seven al and the rewiring 3 in seven a2 can be raised like the gestalten 1-3 of 
said operation, moreover, lose the formation process of an organic compound insulator 8 — simplification of a 
process is attained by that of »We. In order to make this connection hole seven al and the cross-section 
configuration of seven a2 into the shape of a forward tapered shape, it is good to use the approach of the gestalt 3 
said operation. Except this, since it is the same as the gestalten 1-3 of said operation, explanation is omitted. In 
addition, drawing 14 is an important section sectional view in the production process of a semiconductor device 
(before a bump electrode formation process). 

[0043] (Gestalt 7 of operation) In the gestalt 7 of this operation, as shown in drawing 15 . thickness of the inorganic 
insulator layer 6 is made thinner than the case of the gestalten 1-3 of said operation (to for example, about 0.3-0.5 
micrometers). The edge of the inorganic insulator layer 6 is exposed from connection hole 7b punched at the organic 
compound insulator 8. From the connection holes 7a and 7b, the top face of the external terminal 2 part is exposed, 
and the external terminal 2 and rewiring 3 are electrically connected through here. According to the gestalt 7 of this 
operation, even if the cross-section configuration of the edge of the inorganic insulator layer 6 in connection hole 
7a becomes back taper-like, and since the thickness of the inorganic insulator layer 6 is thin even if the edge of the 
inorganic insulator layer 6 has retreated rather than the edge of the organic compound insulator 8 in connection 
hole 7b, the step coverage of the rewiring 3 in connection hole 7a and 7b does not deteriorate. Therefore, also in 
the gestalt 7 of this operation, it is possible to be able to reduce the defect incidence rate of rewiring 3 and to raise 
the dependability and the yield of a semiconductor device like the gestalten 1-3 of said operation. Except this, since 
it is the same as the gestalten 1-3 of said operation, explanation is omitted. In addition, drawing 15 R> 5 is an 
important section sectional view in the production process of a semiconductor device (before a bump electrode 
formation process). 



http://www4.ipdl.ncipi.go jp/cgi-bin/trari,web_cgi_eije 



2005/06/24 



J!?.2000-349189,A [DETAILED DESCRIPTION] 



7/7 ^—i> 



[0044] As mentioned above, although invention nnade by this invention person was concretely explained based on 
the gestalt of operation, it cannot be overemphasized that it can change variously in the range which this invention 
is not limited to the gestalt of said operation, and does not deviate from the summary. 

[0045] For example, in the gestalten 1-7 of said operation, although the case where the external terminal had been 
arranged in the center of a principal plane top of a semiconductor chip was explained, the structure which is not 
limited to this and arranges an external terminal near the principal plane top periphery of a semiconductor chip is 
sufficient. 

[0046] Moreover, you may make it be a degree, first, the side face (side face of an inorganic insulator layer) of the 
connection hole after forming the 1st connection hole with which an external terminal is exposed to said inorganic 
insulator layer — a side-attachment-wall insulator layer or a side attachment wall — a conductor — the film is 
formed by the etchback method etc. This forms the cross-section configuration of the edge of the connection hole 
in the shape of a forward tapered shape. Then, after forming an organic compound insulator, the 2nd connection 
hole which an external terminal exposes is formed, in this case, the side-attachment- wall insulator layer from the 
2nd connection hole or a side attachment wall — a conductor — the film is made to be exposed, in this case, a 
side-attachment-wall insulator layer and a side attachment wall — a conductor — the time of punching the 2nd 
connection hole at an organic compound insulator by considering as the ingredient which can take large etch 
selectivity with an organic compound insulator, in case a membranous ingredient is chosen — an organic compound 
insulator, a side-attachment-wall insulator layer, or a side attachment wall — a conductor — the 2nd connection 
hole can be formed, without producing fault a lower layer inorganic insulator layer retreats by etching processing in 
the condition of having enlarged etch selectivity with the film, moreover, a side-attachment-wall insulator layer and 
a side attachment wall — a conductor — since the film is formed and it has become forward tapered shape-like, the 
covering nature of the 2nd wiring can also be raised. 
[0047] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated by this application is explained briefly. 

[0048] (1) According to . this invention, it becomes possible to raise the step coverage nature of the 2nd wiring in 
the connection hole which connects the 1 st electrode and the 2nd wiring electrically. 

[0049] (2) Since the poor open-circuit incidence rate of the 2nd wiring in the above-mentioned connection hole can 
be reduced, . above (1) enables it to raise the dependability of a semiconductor device. 

[0050] (3) According to . this invention, since the poor open-circuit incidence rate of the 2nd wiring in the above- 
mentioned connection hole can be reduced, the above (1) enables it to raise the yield of a semiconductor device. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.vveb_cgi_eije 



2005/06/24 



JR,2000-349189.A [DESCRIPTION OF DRAWINGS] 



1/1 V 



♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. ^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole semiconductor chip top view which constitutes the semiconductor device which is the 
gestalt of 1 operation of this invention. 

[Drawing 2] It is the Important section sectional view of the semiconductor chip of drawing 1 . 

[Drawing 3] (a) is the important section sectional view of the semiconductor chip of drawing 2 . and (b) is the top 

view of (a). 

[Drawing 4] It is an important section sectional view in the production process of the semiconductor device of 
drawing 1 - 

[Drawing 5] It Is an important section sectional view in the production process of the semiconductor device of 
drawing 1 following drawing 4 . 

[Drawing 6] It Is an important section sectional view in the production process of the semiconductor device of 
drawing 1 following drawing 5 . 

[Drawing 7] It is an important section sectional view in the production process of the semiconductor device of 
drawing 1 following drawing 6 . 

[Drawing 8] (a) is the important section sectional view of the semiconductor device which is the gestalt of other 
operations of this Invention, (b) Is the important section sectional view which extracted only the important section 
to the pan of (a), and (c) is the top view of (b). 

[Drawing 9] (a) and (b) are the important section sectional views in the production process of the semiconductor 

device of drawing 8 . 

[Drawing 10] (a) and (b) are the Important section sectional views in the production process of the semiconductor 
device of drawing 8 . 

[Drawing 11] (a) and (b) are the important section sectional views In the production process of the semiconductor 
device which Is the gestalt of other operations of this invention. 

[Drawing 1 2] It is an important section sectional view in the production process of the semiconductor device which 
is the gestalt of other operations of this invention. 

[Drawing 13] It Is an Important section sectional view in the production process of the semiconductor device which 
Is the gestalt of other operations of this invention. 

[Drawing 1 4] It is an important section sectional view in the production process of the semiconductor device which 
is the gestalt of other operations of this invention. 

[Drawing 1 5] It is an important section sectional view in the production process of the semiconductor device of this 
Invention which is the gestalt of other operations further. 
[Description of Notations] 

1 Semiconductor Chip 

Is Semi-conductor substrate 

2 External Terminal (1st Electrode) 

3 Rewiring (2nd Wiring) 
3a Land 

4 Bump Electrode {2nd Electrode) 

5 Interlayer Insulation Film 

6 Inorganic Insulator Layer 

7a Connection hole (1st connection hole) 
7b Connection hole (2nd connection hole) 

8 Organic Compound Insulator 

9 Organic Compound Insulator 

10 Connection Hole (3rd Connection Hole) 

11 Opening 

12a, 12b Substrate metal membrane 

13 Photoresist Film 

14 Inorganic Insulator Layer 
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itjtfi^«^ift^±f-. mtim 2 (Drnmn^m cxn i <o 

i:. (i) SfrlE^2©Ba»SrS5i|i6iidgl*Jl^fi!£Ufc^. 

't<Dmf^m\cm 2 (Disijiro-gp^s^gmi-^)^ 3 ©sigTL 

^Ji^^i-^XSt. ( j ) HulE^3W»^?LSrjlD-Cmr 
|S^2cDgfii^i:m»6*)lwgl!^$tv. ii-o, HulB^^i^^ 

K (j) xm^. mti^m-i^'>^y^t^h^mi^^-yy^ 
^t)m-rxei:$r*L. HtifEll2©«i^?LSr. WIEIIl 

lOOl 2] (a) i15:^i*:«Jr3^/N(7)if5^ 

a|i{^5^5,:7'{c:gffjt©*^Sr?^fiKt-?.xmi:v (b) MIE 

^^i^^ai^-^a)±m±\zm 1 ©ie«ftS:?i^j*-t-5x@t . 
( c ) ms.^mi^^^y-^<':>^m±\zm^m 1 <Dmm^m 

mfSL-f-iX.Ut. (d) mrlE¥^«^^'^^^w^S±(-Bti 

( e ) m^^mmm.m.m\z)i\'^xmm'm 1 ®m® 
\zmfi^^mzm\(Di^m.'^^r<'^-t^za^t. (f) 

mIIS*iM*fei^±»-*«if6»JSSr?l^^-t-2)Xei: . 

( g ) m^mim.mzii\'^xm^ 1 romsj^ 

t:iM/<e?){5:Bi:;^2cDlKg£7LSrff$fiS;-r?)XSi:. (h) 

mmmmmm:±. . huie^ 1 rog^i^?L*3 i t/^ 2 wg^ 
i^?LSrii Dxm 1 torn® t n%mz^m. ^ ^ 2 rose 
mi:m0Si-rix.mt. (i) mm'm2<r>Mm^m.bii/m 

MSrJ^^L-fcm. ^<'5^i^^l^^2(Di2i^<^)-g8i5Bffl 
-rs^SroS^^TL^J^jEfi-r^XSi:. (j)Bufa^3<0 
S)K7LSriii:THtIiS^2c06e^i:m^e*)»c^i^$n, 

XSi:. (k) mllB ( j ) XS^. Bftia^^^ft^^'^^^d- 
t.iit^^js^.yySr^J^mi-XStSr^fi-U mfm2<Di^ 
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[0 0 13] *5g?^fi. lufaM«l«6i^SrJi?^L 

[0 0 14] ^ysi, ^f:||BJf±. HulEM«l«fei^M^SrMfiKb 
[0 0 15] *|g§^J±, ^mi^^'y^%:m^-r^ 

WtfilllcDS^^7Hc¥ffi6<)tcrt^$tv5J:p{c?l^j5fe 

^^in. mmm2(o^mii^mcxmmmi<Dmmtm 
n.mmm ^ tittifH 2 (Dj^m t . mm^i^^ -y ■^\z^ 

Sf)i^7LSriii:TiWE||2©EMi:m^e<)»e:K)^$n. 

[0 0 16] $e>Jc. *l6Kf±. ^l«^^«£^./^=Sr«l^i- 
iE±(cM^ft$ixfc^lc7)iSi»i. ttilSmicOffi^SriiC 

Stili-5J;5»c^^$tvfc:«l(DS^?Lt. HulSif^ftf 

*»o, atrlS^ 1 ©«l^?L!Sr¥S«)»-rta-f-5 J: b IcM^ 

BtrlS^l Wg^tc?L*Jj;U5^2<Og!i^lLSriiCT 
50 «^^l<o®S^mM6<)lcg^igg$n^^2(DiBi»^, M 
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[0 0 17] 

[0018] mmnw^m i ) ^^f-mmmm i n^^w 

-v> • ■T'a-lr;^^. ^l-gBffi^ (^^^^T^^^ ^-i^/^'-y K) ^ 

[0019] 121 1 tt. ^cDi)^#{*:gS=^fl|fiai-5*#«^ 
^■;/7'l<^^ft:¥®l21T*fc5, 7" 1 Sr^^f 

tfDRAM (Dynamic RandomAccess Memory) ^ SRA 
M (Static Random Access Memory ) ^fe.f477S'v'=- 
y^^V (EE P ROM ; Electric Erasable and Progra 
mmable Read Only Memory ) J; 5 'fc^ ^ U lelK, 

yii|gSi:SiSlli!8Si:Srl^-ro*^flES«l sl^tSttTl^ 
[0 0 2 0] ii^^fl:^.y:^loiffit^* (ij-^^j:^.^:?' 

i(oti:fy[S]4'*) tctt, ^fcco^lasss^- (^2ws® 

tJtgalS (IgKDEili) iSrJ^^Lfcft. ^IfUilS^ 2 SrM^ 
5. 

[002 1] ^i^mm^ 2 »Cf4. (^ 2 <DiEi»)- 

SS(4. i#^{^^5'^l(Otp*i!l^b«ia<o:^[fiHc?SoT@ 
tF, ^ro<i,SSICf47>'K3 a*5?g^$jxTV>-5o 7VK 

a$^^'C^>5o #7 v K3 a (OBStt. Sffii^3<ote© 
K 3 a lcm«6<3»w^i^$ixfc4^1S-C^<>'^me (^ 2 © 



^u^i-2ii'o\>^nm-^±%f£.-^^ (^^V7'ste4e 

t;i|l^^tl.5<> -tLT. i|^^^^-y7'l<^^1-a5ffi^2 t 
(D^M^^mt^ C S P (Chip Size Package ) 

10 \Q>Q2 2\m2nm\(o^^^'^y-f\nm^mwm 

T-*)-5c E13»±ia2®^S|5J«^-tC*3»t5g^mgl5 

[002 3] it^^{*:a« 1 s ©3EB±(c:»4, SPrgjfei^K 
ff^Afe$^^Tl/^•5o ^gB«^2»4, C«Jx.tfT/V5 ^-^A, 

[0 0 2 4] ^^«&ii^l^5±{Cf4, m^W^:^, 

tm^^^XH'O. ::^^^-J:oT^g|5jffi^^2(^^1-J^3£^ 
tLTBEH (^S8iS^2Sr-&tf) Sr*5^-^^«t^*>f>«ft 

0i|;ttfl. 6 /imSa^-efcSo i wMiSlfei^e filtt 

«g?L7 a*^f>^1-a5ffi^■2cDJlE^5gfc^$^^xv^5„ ^ig 
?L 7 a (*J ICjaJt 5 M^iteigt^ 6 ©^^<0»fS?^^f4. 

aCD^i5. ^g|Jiffi^^2(ci£-r3< (ia2<DT*) {c:Ufc;45 
^Xl!m\^-K'^hfl^i^b\m^^^X\^^. ffi 

40 ti<^ *|ligro?Klil<oJS!)mSrIftW-r5fci?)»ciKFtc^U 
[00 2 5] tl«Jfe^ 6 ±tcf4, W«*fe8t« 8 dJJK^ 

J!gd-?>^it). ^^iii^^y-f\hz.ih^nm.-t^^mw§. 
h<n>f^o:>m^>--h-%:mi\-r^m^^^\.xy.^^. ^mum- 

tctt. ±fE«iK?L7 a i:5pffie«)»cfi;^i:5J:9tJ: (Si^TL 
7 atc5fB6«]»CF*9S$lx5J:9fO gi^TL (^2<OS^ 
?L) 7b*s^?L$tv, -trA-e>^g6SS^2<0±ffii5gm 
so $^^T^^5. 
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[00 26] :^nm<r>WM 1 i;i*jv^-cf*. 

?L 7 a (c*5it 5 mmBmm: e (oygnt-^mmmm: s 

ioTSi^tl^. ^(0«l«lilfeiitM6 OfflgCiiSSI^JL 7 b 

a, 7 b©^tBfl«)'^if'C.'><a:Sf4— S:UTv^5;i^ 03 
(a) . (b) (Ct>^-t-ct ^i^Tl 7 b (D^ffi^fe 
A<D^i)^. g|)K?L7 a<DTffi^ffiB it? t>/h$<^£5J; 
5f-?l^^$tvT*5t9. «i^?L7 a. 7 b <D«lFBW512Sfflr 

7 a \zi6\-f?>Mmmmm6(ofei^n(DWimwm*^i^y'~^< 
g^i^?L 7 b jKfifei^iciiinfei^iifi 6 tmti-r^x v^^t 

[00 2 71 mmmm^ ±iaufcWiBiiS3*s 

fBL.fcJ:5t-Sfi^7L7 b*sj(g7^-/''^^»wj^^$ix. 
/iv^©-e, ^i^?L7 brtlc:fcMt5ffifi^3(o;^7"s'7';& 

[00 28] -ttL. ^i&iftjeis ji(ct±, ^mmmm9 

wtbJcioTWEill3i6sat?n-CV^5. r 

[00 29] *miffe^ 9 tCfi, (m 3 

?L) 1 oisxxfmaul \i>^nm^ixx\^^^o ^mm 

0 7i^hiinsiM3(Dmmmm^tix\^^^o wpgci i 
b fi^iFBSs^ 2 ©±:fy© wiaifs 3 n^Amm $ i ^ 

a. 1 2 b*5Jg^$ttTV>-5« CKOTiffi^JSKl 2 a. 

1 2bf4. «?iJx.tfT^d»fe^'t3^v ^y'^/l', miSXtfi 

ngBl 1 $riiCTI?Ei^3 tiemWJ-SiK^n-Ci,^^, 
-:^<DT^±mmi 2 a tt. ±iB7V K3 atC^eS-t-5 

fett. f¥Ei^3©<SJ;«9t>:*:t<^j:5J:5»c:JK^^ixT 
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<DESf4. 0il;tfi 2 6 0 M mS^-efoS, 
[00 3 0] *|lffiCD?^^ 1 lC*Jtt5il^#«£^e 

[003 11 |l|4f4-?-(Df$jSXSf »C*5»t5^»flJS« 

1 s (::(D^Pgt?ttifi^{*l>3iyNi:#-f 5BSRff^*tcD^ 

3 VIKA^ Sg&^ilifei^ 5 /iJ C V Dfe^tc J; o TJ^^ 

a5iffi^2;!l5ff^^SS^^T^/^?,c r<o^gBffiT-2»±. ilW 

ft^tf J3 J: i;« K 7 -< 31 s/ ^ V ^'fife^ff }c i o T/^ - = 
[0 0 3 2] *-r, :i<oJ; 5Jt®Witei^^5±(;i. 0iJx 

fi^^bv-y 3>'^A^6,^£?)iK5i^^^. TEOS (Tetrae 
thoxysllane ) ;!f;^S:fflV^fcC VD?fe^»Cj:oT?K^L 
fern, ^fjf-^-roil-a^tv'y ^^'KSrCVDii^lcJ: 

iCg^ii^TL 7 a Sr^?L-t--5o «i^7L 7 a (4^§|5iffi^- 2 
1 ^^J3V^•C^4«ig^7L 7 a (D»fffiJK4^!6SiS*7^-/<4fct JiJ o 

x\,m\z.mmfi:^\ 

[0 0 3 3] ii^V^T. li!5lc::^-t-J; M^*fe^)^6 
M^tf^y-Y? K^w«liMA»b^j:^W«liteigUg8 

^fe^tc:J:oT«i^?L7 bSr#?Li-5o gli^7L7b*^b 
f±^g|}ffi^7 aroJ:ffi(0-gi5;S5^m$H5A^ M^itei^ 

JS8^F|JI4«igl7L 7 b rt^ct5^^T*«litfeii:K8 io-C®*? 

nxi^-So g^i^TL 7 b O»rffiff04^ttt«i7^-''^^f- 

oT*iS[bfc^. :i*X?riiSf<07;^- Ky y;/7 7-f ft^S 
*3 J; K 7 3^ ^ >- a^ff J; o -C/^ ^ - = >- iZ-f- 5 

[0 0 3 41 jJcvT. ia7»c;T^-r<t ^^iffeHt^S 

tJ i K 7 ^ ^ ^^SJff <t <5 -C^^* ^ - =^ >- ^-t" 5 
TffiifeJHKl 2 a. 12bSrJi^*SU * ?> 
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[0035] {mm<DmWi 2 ) *iiife<o?i^« 2 icjoi 
tt, 08 (a) ~ (c) \c7jk-rx'?\c\ mmmmmsic 

roj^li 2 t;::*5i ^Tti. ff ga^l 3 t ^l-lfSSS^ 2 t «rS)^i- 
SgimTa. 7 b(^{B!)ffi©i:*>±;45!9:|^^;65 2SPttc 

Jfeiit)® 6 (DMUiK Wm. 7 b lCt5(t 8 © 

l^a 7 b (DHJ; '0 < ^J:^'^Wi\C^i l^tctii 

oT. ^)^7L7a, 7 b F^-CcDSia^ 3 <0;=^X s'7°:^7/< 

^iisi-So ms (a) tt^^flj^faroMitxsf 

[0 0 3 61 5S>c(c. *^tfe(Dff^li2©ij£^f4r^S«^M3t 
(b) li^-t-J;5»c:. BillEllifewj^^il i:lHl«l«cL-C, 

mmmm s fc^gga 7 b ^^iL-n. :l nmtm^ 7 b © 

(4, g|i^7L7 b*»b^1•g6iffi^^2^4Bffl$^^•r, ^Wl^W 
|g6*5Bm$tuTt^5. -e©^, HIS (a) KmX^-hLi. 
b\z. «i«lite^6tcS^ii^?L7 a=^ji^(D7d- hy y^' 
9 7 w J;tFK9-Y3i-y^:/ i/SWfw i o -c Ji^^i" 
iCDt^s g^i^?L7 a(OSpaD^1£B;iS^gi^?L7 bOJp 
ffi^-jfeA i t/h* < 5 J; 5 ic-fSo :i (OWXH 7 a 
*^e>^4^g|5Sffi^^2(D±ffiw-gB^sEal$^^T^^5„ z.oy 

±5^^LT^1-sp^s^=•2^saJ$-^i:fc:^. mmmmcomm 
1 tmmz.Lxnm^3^m^-r^o z3^lsx^^^t 

[0 0 3 7] jJc<oj;5fc:i-5rit>T*^5„ * 

■r, mio (a) tc^i-ipic. mmmM(^Bmi tm 

^1-S8ig^2<D^S (ffllffi*5j:05±oi) ^SgUfc 

^w»aite^6ic«iK7L7 a h y y 

v^y ^nmtiXXfh'y-<^y^>--!^&mi^X':>Xm^ 
;i<DglK7L7 ad»ej«^ge*S^2<?3±ffia>— gB;65 
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Sta$ixTV^?.o igci/^-C. mo (b) »C7i%-t- J: 5 ic. 
BufEHiferoJi^^ 1 h UT, 1 0±d5± 

iggTL 7 b Sr^a-rSo Sfi^^L 7 b <D»fffiJ^4^f±NS7^->'< 

^^-?i^fife$i^T</^?,„ z.<r>^.^ g!^?L 7 b ©spffi^feA 
jds^iKTL 7 a (D^pffi^^B J: "9 t>;'c^ < J: 5 

-5:<0^, 1118 (a) tci;^ Ufc J; 5 miteilJfe«>Jl^ 
« 1 t Wmz. UTWEi^ 3 JtcJb\ mSA^I- 

10 [00 3 8] (^jsoj^ffi 3 ) 3 tcjai/^r 

«J;5Jci-5. *Ts mil (a) \^nrri.b\c. 

'y:^ hMl 3^is/^>'i/-7;^^'i: LX. ^;^14K7-r 

cop, 7;*- h w-v?;^ hJKl 3eOMD/^^ — vcDKfffiJi^^^v 
© K7-(':3i.y^:x^^afc:pbT7;i- h uV'y^ h^l 3 

30 tCJis^^^'^^^afe^tb-S)^*, S^i^?L7 a (0»fffit>llT- 
[0 0 3 9] r©i5Jc:LT«i^7L7 aSr^abfcm. 

2bmm\^\^x. mil (b) ti^-r^pic, 
K^3Srj^fie;-r-5c *3iife©j^^3(;i4oi/^Ttt, wmt 

Jc0^-f-5 :i i: i •? , SEigcTL 7 a tcjott 5 WEi» 3 © 

iisi--5o mil (b) i4¥#fit^isa<^Si5txg4" 

[0040] {mm<D]^m4) ^mm<Dmm4{zjs\,^x 
tt, m 1 2 {c^-r J: 5 ^Sijsss^ 2 1 ns.m. 3 1 ©Prg 
<oi&mmi:mmii&mm6<D^X'm^i.. a^o, sisife^ 

Lfct,05T-fo.5, S)^?L7 a*-b^4^1-^$^S^2<D±ffi- 
g5iisSm$i^, r rSriiDT^I-gBSS^-2 i:WE«i3 i:;4S 
so ma6«)»-S^$HTl^5o C<OS^t>SfrlBlll£<OJ&ISl 
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~ 3 t 7 a f*9 »C*5 It 5 Sieii& 3 (D ;^ 7^ 5/ 

Hfiiaillfe®?i^«83w:^i5feSrffl</^?)t^('\ rtvW^I. 
fi. BulEllJS<o?^flg 1 ~ 3 i 1^ Cti:<DX'mm Sr€BS-t- 

[004 11 mM<omm s ) ^mm<omm s ^T 

14. mi 3(C^^J;9t^s ^g|5SSi^2tSSei^3<»:ror.g 10 

Lfcl>roT-fc-5, W^HT hA^h^-i^^nf^'f■2(D±^— 
m^6*)^-^^^^^^•cv^5o :io«^tHuiEiii£<o?i^®i 

~3tlHl#lc. gfi^?L7 btc:*3»t5WBBilft3«>;^7^3'y 

tt^o ::tT.«^J4. miiElli£cO?l^lil~3 ilDD?i©-e 
I^il^?:«ll&i-5<. El 1 3 niMJ«:3£s©iaisxa 20 

[004 2] (mm(Dmw>6) :^nM<DMme\zi6\^^x 
mi 4ic*-r<t5f-. i^-nm^2tmm3t<Dfsi 
(ommm^mmmmme . i4t?«j^L, *>o. mssim 

^tt6. 1 4lr^?L^Hfc^^?L7 a 1,. 7 a 2C0»fffi 

vx^mi^^yzfit^th^m'^i-^nmmmtff) 
mmm.mi4ii. ^tLxpS't)mamm^m\^x\'^^o 

7 a 1 . 7 a 2 f> I4^1-§PJS^ 2 <0±ffi-fP*SSI 

m^n. :ir5riiii::T^^a5ffi^2 i:ffEM3 

Jcg^i^$tuTV^-5, r(D^'{>HUiElliSW?g^l~3 t 
l^«IJ-g^lK?L 7 a 1 . 7 a 2rtJCi3ft5Sieija3(D;^X 

«gi:/i5, r©S^?L7al. 7 a 2 (0»rffi?^4^S:*Il7" 
-/^*ti:-f-5tc»4. HfrlEIUS(^J^<!i3«):^feSrffli/^5i: 

ifte«i&^asi--5o Ill 1 4 i±iii^«<*^«wia^xs 
[0043] (ieS(Djg«S7) 2|5:|I^S(^)Jgli7^c*^^^T 

Mcojgffil~3C0#^J:»)t>»< (^JxtfO. 3~0. 5 M 

■So «i^?L 7 a . 7 b i)^h\±9^^^=f- 2 <D±S-gi5d5S 
^cSiK$i^T^>■5o ^UlSroJ^li 7 ic ittff. SiK?L7 so 



oTt. ^fc. ■t<Dft|a^i^^6Wiffi^;65^m7 btC 

Tt>. «l«Siffeigyg6<Dff$*SSlV>©-C% g?)^7L7 a. 7 
b rtfc4olt5SSai^3 :y7';*/<^-v^:65^^-ft:-t-5 

Lfc>dSoT. *^^£(OJ^flg7^Ct5V^Tt, 
HuiElllfiO?g|» 1 ~ 3 i: untie. ffieU 3 cd:^^^^:^* 

«ff$fi|l~3 tPlC/iCDT'|jil^Sr*ll&-t-2>o ^JJfc. mi 

[0 0 4 4] Jii±. ;*:^PJ#(CioT?i$tVfc^PJ^* 

[004 5] ^Jx.tfHufElllSc73f^ffi 1 ~ 7 ^;I*^v^-r^±. 
[0 0 4 6] Sfc. 5l-bTt,a(/\ t.-r. WIB 

m^. m 2 (D^miif)^ bm&ti&mm^ tutmmmi^mA^ 

[0 0 4 7] 

i^mco^^] :^\zxoxm^$t\.?)^m(Do-h. R 

[0 0 4 8] (D.^^BJJciixrf. miw®ei^2<D 

sei^t %:mnmc^m■ri^mllf^^^ii\'^xm2(Dmm 

[0 0 4 91 (2).±IE (1) »::<t9, ±fBS«c7Lrt»c*> 

Jt5^2roEi^<0»ri^^fi«4*5r^g:?^T-#'5cDT% ^l^ 

(0 0 5 0] (3).*«WleJ:Htf, ±iB (1) tcj;*). 
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•9, (b) (a) (D5fE0T-fc?)c 

[El 5 1 HI 4 \zm.< m 1 ©i|5-^flj^Hw]K3gxsi=jc*j 

[08] (a) tt*^H^©tero|liS<DJ]^^r'fe^il^^{^ 

ms.<omnm^mxh'o . (b) « (a) o^^btcisgs 

®;9^S:ft#mUfcilgP»fffill|-efet)> (c) ft (b) (D 
[1119] (a) . (b) fill] 8 ©ij^^^fjligawSSijgXm 

(mioi (a), (b) f±ia8<oii£^f^£^e©siigx 

[mil] (a), (h) fi^mm<Dm<Dmm<Dj^mx 
h ^mi^mm<ommx.m 4^ fc tj »t s s^»f sni -c *> 



[mi 2] *5IPJOfi&<^|^ife©?l^^T'fc5i|^##:^e» 
[mi 3] *^M<0teW^!S©?l^fl§-^fc5^^flE^S(0 

®!jtxa4'{-*5»t 5 ggi5»rffim-efc 5o 
(mi 4] :^^m<om<Dmm(Dmmxhi>^m^mm<o 

[mi 5] :^?tm<D^h\zm<omM<r>mt&-r^h^^w 
1 ^m^i^-^-y^ 

1 s iit3Sli*:S« 

3 sie^ (ii2<oiaiii) 

3 a 7 V K 

5 mmmmm 

6 M^i^^^ 

7 a ^mK (mKo^mn) 

7 b sii^?L m2<o^mi) 

8 mmmmm 

9 

1 0 mmn 3 owmi) 

1 1 MpS5 

12a, 12b T^^WM 
13 7;*- h Uv';^ hJ^ 
1 4 



[mi] 



[m2] 




-Is 
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[me] 



[1119] 




12b 12a 
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[mil] 



11 



7a 



13 



[1^1 3] 
Bl 13 
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